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IN THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim I (currently amended): A data communication receiver for receiving at least one 

data packet, wherein the at least one data packet has a variety of inherent offsets, the data 
communication receiver comprising: 

an input coupled to receive the at least one data packet; and 

a plurality of offset estimators coupled to the input, the plurality of offset estimators 
comprising: 

at least one of the plurality of offset estimators for estimating at least one of the 
variety of inherent offsets from at least a received portion of the at least one data packet while the 
at least one data packet is being received, and the at least one of the plurality of offset estimators 
having an output for providing an estimate of the at least one of the variety of inherent offsets^ 

wherein the at least one of the plurality of offset estimators comprises a 
direct current offset estimator, the direct current offset estimator for estimating a direct 
current offset from the at least the received portion of the at least one data packet while the 
at least one data packet is being received, and the direct current offset estimator for 
providing an estimate of the direct current offset of {he at least one data packet : and 

at least another one of the plurality of offset estimators coupled to the output of 
the at least one of the plurality of offset estimators, the at least another one of the plurality of 
offset estimators for estimating at least another one of the variety of inherent offsets from the at 
least the received portion of the at least one data packet while the at least one data packet is being 
received and from the estimate of the at least one of the variety of inherent offsets, and the at 
least another one of the plurality of offset estimators having an output for providing an estimate 
of the at least another one of the variety of inherent offsetSa 
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wherein the at least another one of the plurality of offset estimators 
comprises a frequency offset estiroator coupled to receive the estimate of the direct current 
offset of the at least one data packet from the direct current offset estimator^ the frequency 
offset estimator for estimating a frequency offset from the at least the received portion of 
the at least one data packet while the at least one data packet is being received and from 
the estimate of the direct current offset of the at least one data packet^ and die frequency 
offset estimator for providing an estimate of the frequency offset of the at least one data 
packet . 

Claim 2 (original): A data communication receiver in accordance with claim 1 further 
comprising a compensator, 

wherein the compensator is coupled to the input for receiving the at least one data packet, 
coupled to the output of the at least one of the plurality of offset estimators for receiving the 
estimate of the at least one of the variety of inherent offsets, and coupled to the output of the at 
least another one of the plurality of offset estimators for receiving the estimate of the at least 
another one of the variety of inherent offsets, the compensator for compensating the at least one 
of the variety of inherent offsets of the data packet using the estimate of the at least one of the 
variety of inherent offsets, the compensator for compensating the at least another one of the 
variety of inherent offsets of the data packet using the estimate of the at least another one of the 
variety of inherent offsets, and the compensator for producing a compensated data packet; and 

an output coupled to the compensator for providing the compensated data packet 
corresponding to the at least one data packet. 

Claim 3 (canceled) 

Claim 4 (canceled) 

Claim 5 (currently amended): A data communication receiver in accordance with claim 3 

X wherein the frequency offset estimator comprises: 

an input for receiving samples of the at least one data packet; 
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a memory module coupled to the input, the memory module for storing a predetermined 
number of the samples of at least an initial portion of the at least one data packet, and the 
memory module for providing at least the stored samples; 

a complex conjugation module coupled to receive the stored samples, the complex 
conjugation module for determining complex conjugation of the stored samples, and for 
providing complex conjugated samples; 

a multiplier coupled to the input and coupled to the complex conjugation module, the 
multiplier for multiplying the samples of the at least one data packet and the complex conjugated 
samples to produce multiplied samples; 

an averaging module coupled to receive the multiplied samples, the averaging module for 
averaging the multiplied samples by another predetermined number, and for providing averaged 
samples; 

an argument divider module coupled to receive the averaged samples, the argument 
divider for determining the argument of the averaged samples, for dividing the argument by the 
predetermined number, and for providing the quotient; 

ah adder coupled to receive the estimate of the direct cuirent offset of the at least one data 
packet, the adder for adding a predetermined constant to the estimate of the direct current offset, 
and the adder for producing added direct cuirent offset; 

another multiplier coupled to the adder and the argument divider module, the another 
multiplier for multiplying the added direct current offset and the quotient to produce the estimate 
of the frequency offset of the at least one data packet; and 

an output coupled to the another multiplier for providing the estimate of the frequency 
offset of the at least one data packet. 

Claim 6 (currently amended): A data communication receiver in accordance with claim 3 

1 wherein the frequency offset estimator comprises: 

an input for receiving samples of the at least one data packet; 

a memory module coupled to the inputs the memory module for storing a predetermined 
number of the samples of at least an initial portion of the at least one data packet, and the 
memory module for providing at least the stored samples; 
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a complex conjugation module coupled to receive the stored samples, the complex 
conjugation module for determining complex conjugation of the stored samples, and for 
providing complex conjugated samples; 

a multiplier coupled to the input and coupled to the complex conjugation module, the 
multiplier for multiplying the samples of the at least one data packet and the complex conjugated 
samples to produce multiplied samples; 

an averaging module coupled to receive the multiplied samples, the averaging module for 
averaging the multiplied samples by another predetermined number, and for providing averaged 
samples; 

a subtracter coupled to the averaging module and the direct current offset estimator for 
combining the averaged samples and the estimate of the direct current offset of the at least one 
data packet, and the subtracter for producing a subtracted result; 

an argument divider module coupled to receive the subtracted result, the argument divider 
module for determining the argument of the subtracted result, and for dividing the argument by 
the predetermined number to produce the estimate of the frequency offset of the at least one data 
packet; and 

an output coupled to the argument divider module for providing the estimate of the 
frequency offset of the at least one data packet. 

Claim 7 (currently amended): A data communication receiver for receiving data packets, 

the data communication receiver compnsing: 

an input coupled to receive at least one data packet, wherein the at least one data packet 
has a variety of inherent offsets; 

at least one offset estimator for estimating at least one of the variety of inherent offsets 
from at least a received portion of the at least one data packet while the at least one data packet is 
being received, and the at least one offset estimator having an output for providing an estimate of 
the at least one of the variety of inherent offsets; 

at least one compensator coupled to the input for receiving the at least one data packet, 
and coupled to the output of the at least one offset estimator for receiving the estimate of the at 
least one of the variety of inherent offsets, the at least one compensator for compensating the at 
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leasi one of the variety of inherent offsets of the data packet using the estimate of the at least one 
of the variety of inherenr offsets to produce at least a portion of a partially compensated data 
packet, and wherein the at least one compensator has an output for providing the at least the 
portion of the partially compensated data packet corresponding to the at least one data packet 4 

wherein the at least one compensator comprises at least one direct current offset 
compensator, the at least one direct current offset compensator for receiving the estimate of 
the direct current offset of the at least one data packet, the at least one direct current offset 
compensator for compensating the direct current offset of the at least one data packet using 
the estimate of the direct current offset of the at least one data packet, and the at least one 
direct current compensator for producing at least a portion of a partially direct current 
compensated data packet : 

a plurality of offset estimators coupled to the output of the at least one compensator, the 
plurality of offset estimators comprising: 

at least one of the plurality of offset estimators for estimating the at least one of 
the variety of inherent offsets from the at least the portion of the partially compensated data 
packet while the at least the portion of the partially compensated data packet is being received, 
and the at least one of the plurality of offset estimators having an output for providing an 
estimate of the at least one of the variety of inherent offsets^ 

wherein the at least one of the plurality of offset estimators comprises at least 
another direct current estimator, the at least another direct current estimator for 
estimating direct current offset from the at least the portion of the partially direct current 
compensated data packet while the at least the portion of the partially direct current 
compensated data packet is being received, and for providing an estimate of direct current 
offset of the partially direct current compensated data packet : and 

at least another one of the plurality of offset estimators coupled to the output of 
the at least one of the plurality of offset estimators, the at least another one of the plurality of 
offset estimators for estimating at least another one of the variety of inherent offsets from the at 
least the portion of the partially compensated data packet while the at least the portion of the 
partially compensated data packet is being received, and from the estimate of the at least one of 
the variety of inherent offsets, and the at least another one of the plurality of offset estimators 
having an output for providing an estimate of the at least another one of the variety of inherent 
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offsets. 

Claim 8 (original): A data communication receiver in accordance with claim 7 further 
comprises another compensator, 

wherein the another compensator is coupled to the output of the at least one compensator, 
the another compensator for receiving the at least the portion of the partially compensated data 
packet, the another compensator coupled to the output of the at least one of the plurality of offset 
estimators for receiving the estimate of the at least one of the variety of inherent offsets, and 
coupled to the output of die at least another one of the plurality of offset estimators for receiving 
the estimate of the at least another one of the variety of inherent offsets, the another compensator 
for compensating the ax leasi one of the vanety of inherent offsets of the data packet using ihe 
estimate of the at least one of the variety of inherent offsets, and for compensating the at least 
another one of the variety of inherent offsets of ihe data packet using the estimate of the at least 
another one of the variety of inherent offsets, to produce a further compensated data packet; and 

an output coupled to the another compensator for providing the further compensated data 
packet corresponding to the at least one data packet. 

Claim 9 (original) A data communication receiver in accordance with claim ? wherein the at 
least one offset estimator comprises at least one direct current offset estimator, the at least one 
direct cument offset estimator for estimating a dineci current offset from the at least the received 
ponion of the at least one data packet while the at least one data packet is being received, and the 
at least one direct current offset estimator for providing an estimate of the direct current offset of 
the at least one data packet. 

Claim 10 (canceled) 

Claim 11 (canceled) 
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Claim 12 (currently amended): A data communication receiver in accordance with claim 
H 2 wherein the at leasi another one of the plurality of offset estimators comprises at least one 
frequency off sex estimator, the at least one frequency offset estimator coupled to the output of the 
at least another direct current estimator, the at least one frequency offset estimator for estimating 
frequency offset from the at least the portion of the partially direct current compensated data 
packet whale the at least the portion of the partially direct current compensated data packet is 
being received, and the at least one frequency offset estimator for providing an estimate of the 
frequency offset of the partially direct current compensated data packet. 

Claim 13 (original): A data communication receiver in accordance with claim 12 wherein the 
another compensator comprises at least one direct current and frequency offset compensator, the 
at least one direct current and frequency offset compensator for receiving the estimate of the 
direct current offset of the partially direct current compensated data packet and the esumate of 
the frequency offset of the partially direct current compensated data packet, for compensating the 
at least the portion of the partially direct current compensated data packet using the estimate of 
the direct current offset of the partially direct current compensated data packet and the estimate 
of the frequency offset of the partially direct current compensated data packet, and for producing 
The further compensated data packet corresponding to the at least one data packet. 

Claim 14 (currently amended): A frequency offset estimator comprising: 

an input for receiving at least one data packet, wherein the data packet has at least a direct 
current offset and a frequency offse t, the input receives samples of the at least one data 
packet : 

a memory module coupled to the input, the memory module for storing a 
predetermined number of the samples of at least an initial portion of the at least one data 
packet, and the memory module for providing at least the stored samples: 

a complex co njugation module coupled to receive the stored samples, the complex 
conjugation module for determining complex conjugation of the stored samples, and for 
providing complex conjugated samples; 
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a multiplier coupled to the input and coupled to the complex conjugation module. 



the multiplier for multiplying the samples of the at least one data packet and the complex 
con j u gated samples to produce multiplied samples- 

an averaging module coupled to receive the multiplied samples, the averaging 
module for averaging the multiplied samples by another predetermined number, and for 
providing averaged samples; 

an input for receiving an estimate of the direct current offset; and 

an output for providing an estimate of the frequency offset. 

Claim 15 (currently amended) A frequency offset estimator in accordance with claim 14 
farther comprising: 

the input tor receiving saroplcs - of the ot l east one data pocket* 



predetermined number of the s amples of nt least on - initial portion of the ot least one-data 
pocket* and the memory modulo for providing at least the stored sample s ! 

a complex conjugation modul e coupl e d to receive the stored samples, the complex 
conjugation module for determining complex conjugation of the stored samples,- -and for 
providing complex conjugated sample s^ 

a multip ti o F coupled to the input and coupled to the complex conjugation roeflnte? 
the multiplier for multiplying the rumples of the ot least one data packet and the complex 
conjugated s amples to produce multiplied - snmp te sfr 

an averaging modulo coupled to receive th e multiplied sample s , the averaging 
modulo for averaging the multiplied samples by another predetermined number., o ad-fer 
providing - o ve rag e d sample s ; 

an argument divider module coupled to receive the averaged samples, the argument 
divider for determining the argument of the averaged samples, for dividing the argument by the 
negative value of the predetermined number, and for providing the quotient; 

an adder coupled to receive the estimate of the direct current offset of the at least one data 
packet, the adder for adding a predetermined constant to the estimate of the direct current offset, 
and the adder for producing added direct current offset; 

another multiplier coupled to the adder and the argument divider module, the another 




to input, the memory module for storing o 
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multiplier for multiplying the added direct current offset and the quotient to produce the estimate 
of the frequency offset of the at least one data packet; and 

the output coupled to the another multiplier for providing the estimate of the frequency 
offset of the at least one data packet. 

Claim 16 (currently amended): A frequency offset estimator in accordance with claim 14 
further comprising: 

the input for receiving somplcfi - of the at least one data pocket; 

a memory modulo coupled to the input, tee memory modulo for storing o 
predetermined number - « f - the - samples of at l e ast an initial portion -of the-at-toast one data 
packet, and th e memory module for providing nt least the s tored sampl es^ 

a complex conjugation modul e cmipted to rec e iv e the stored samples, the complex 
conjugation module for determining complex conjugation of the stored camples, an d-for 
p f oviding complex conjugated s ampl e s; 

a multiplier coupled to the input and coupled to the complex conjugation module, 
the multiplier for multiplying the samples of the at least one data packet and the complex 
coiyugnted - snmp l e s- to produce multiplied sampler 

an averaging modulo coupled to receive the multipli e d s amples, the averaging 
module for av e raging th e multiplied sample s by another predetermined number* and for 
providing averaged samples ^ 

a subtracter coupled to the averaging module and the direct current offset estimator for 
combining the averaged samples and the estimate of the direct current offset of the at least one 
data packet, and the subtractor for producing a subtracted result; 

an argument divider module coupled to receive the subtracted result, the argument divider 
module for determining the argument of the subtracted result, and for dividing the argument by 
the negative value of the predetermined number to produce the estimate of the frequency offset of 
the at least one data packet; and 

the output coupled to the argument divider module for providing the estimate of the 
frequency offset of the at least one data packet. 
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Claim 17 (original): A method for offset compensation comprising the steps of: 

a) determining at least one data packet is being received; 

b) estimating direct current offset of the at least one data packet to produce an estimate of 
direct current offset; 

c) estimating frequency offset of the at least one data packet using the estimate of direct 
current offset; 

d) compensating the at least one data packet using the estimate of direct current offset and 
an estimate of frequency offset to produce a compensated data packet; 

e) providing the compensated data packet corresponding to xhe at least one data packet. 

Claim 18 (original): A method in accordance with claim 17, further comprising performing 
steps (b) and (c) substantially concuiremly while the at leasx one data packet is being received. 

Claim 19 (original): A method in accordance with claim 17, further comprising performing 
step (d) while the at least one data packet is being received- 
Claims 20 (canceled) 

Claim 21 (original): A method in accordance with claim 17» further comprising performing 
step (d) after the at least one data packet has been received. 

Claim 22 (original): A method in accordance with claim 17, prior to step (a) comprising the 
steps of: 

determining at least another data packet corresponding to the at leasi one data packet is 
being received; 

estimating direci current offset of the at least anorher data packet to produce another 
estimate of direct current offset; and 

compensating the at least anorher data packet using the another estimate of direci current 
offset to produce the at least one data packet. 
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Claim 23 (original): A method for frequency offset estimation comprising the steps of: 

a) determining samples of at least one data packet are being received; 

b) determining direct current offset power using the samples of the at least one daia packet; 

c) adding a predetermined constant to the direct current offset power; 

d) storing a predetermined number of the samples of the at least one data packet; 

e) performing complex conjugation on the predetermined number of the samples to produce 
a result; 

0 multiply the result of the complex conjugation with the samples of ihe at least one data 
packet to produce an output; 

g) determine the average of the output from step (f) by another predetermined number to 
provide an average; 

h) determine argument of the average and divide the argument by the negative value of the 
predetermined number to produce a resulting quotient; and 

i) multiply the resulting quotient by the sum of the constant and the direct current offsex 
power determined in step (c) to produce a frequency offset estimate. 

Claim 24 (original): A method for frequency offset estimation comprising the steps of: 

a) determining samples of at least one data packet are being received; 

b) determining direct current offset power using the samples of the at least one data packet; 

c) storing a predetermined number of the samples of the at least one data packet; 

d) performing complex conjugation on the predetermined number of the samples to produce 
a result; 

e) mulnply the result of the complex conjugation with the samples of the at least one data 
packet to produce an output; 

0 determine the average of the output from step (e) by another predetermined number to 
provide an average; 

g) combine the direct current offset power from step (b) with the average from step (f) by 
subtraction; 

h) determine argument of the result of subtraction from step (g) and divide the argument by 
the negative value of the predetermined number to produce a frequency offset estimate. 
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